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Previously, we reported that thin-layer chromatography of ethyl ether-ethanol extracts of myco-
bacteria after incubation with 3S-methionine was useful for differentiation among mycobacterial
species (Tsukamura, M. & Mizuno, S.: Int. J. Syst. Bacteriol., 25: 271-280, 1975; Kekkaku, 53: 85—
89, 1978; Kekkaku, 54: 15-27, 1979). The method was also useful for differentiating rhodococci from
nocardiae (Tsukamura, M. & Mizuno, S.: J. Gen. Microbiol., 105: 159-160, 1978). In the present
study, the meaning of petroleum ether-soluble fraction has been studied, restricting the subject to this
fraction.

The strains used are shown in Table 1. The test organisms of rhodococci were cultivated at
37°C for 5 days, nocardiae at 28°C. for 5 days, and slowly growing mycobacteria at 37°C for 14
days. The organisms grown were harvested and washed three times with saline. A 100 mg (wet
weight) sample of the organisms was suspended in the following reaction mixture: 4.0 ml of a M/15
phosphate buffer solution (pH 7.1) containing sodium acetate, 10 pg/mi, MgSO,-7H,0, 100 pg/m,
and L-35S-methionine, 10 gCi/ml. After incubation at 37°C for 24 hours, the cells were centrifuged,
washed three times with 5 ml of distilled water, and extracted twice with 3.0 ml of ethyl ether-ethanol
(1:1, in volume) mixture, each time for 5 minutes. The extracts were combined and allowed to stand
at 37°C in an incubator until ca. 0.1 m/ volume. To the concentrate, 4.0 m/ of petroleum ether and
2.0 ml of distilled water were added and mixed. The resulting upper layer was taken with a pipette
and dried. The dried material was then extracted with 2.0 m/ of petroleum ether and evaporated to a
volume 0.05 m/. This was subjected to thin-layer chromatography, in which Silica Gel H (E. Merck,
Darmstadt, Germany) (20 by 20 cm; 0.25 mm thick) and a solvent, n-propanol-n-butanol-water-
ammonia (57: 20: 20: 3, in volume), were used as an ascending system. The radioactive spots in the
thin-layer were scanned by an automatic thin-layer chromatography scanner (Nihon-Musen, Tokyo)
(Range, 3,000 cpm/10 seconds or 1,000 cpm/30 seconds; slit, 30 x3 mm; scanning speed, 300 mm/

hour; chart speed, 150 mm/hour). The petroleum ether used was a product of the Katayama Chemical
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Co., Osaka (specific gravity, 0.62-0.67), and the L-35S-methionine used was a product of the New
England Nuclear, Boston, Mass., U.S.A. (specific activity, 1006.3 Ci/mmol).

1. Differentiation of M. nonchromogenicum from M. terrae and M. triviale.

All test strains of M. nonchromogenicum showed one strong radioactive spot at the Rf value 0.70-
0.80, while all strains of M. ferrae and M. triviale showed no spot or, if any, a residual spot at the Rf
value 0.95 (Fig. 1, A and B).

2. Differentiation of Rhodococcus from Nocardia. ‘

Out of the rhodococci tested, R. aurantiacus and R. bronchialis could be differentiated from all
rhodococci and nocardiae by showing prominent radioactive spots. All test strains of R. awrantiacus
showed one strong radioactive spot at the Rf value 0.95 (Fig. 1, C), and all test strains of R.

bronchialis showed one strong radioactive spot at the Rf value 0.10 and another weak radioactive spot
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at the Rf value 0.50 (Fig. 1, D).

not show radioactive spot (Fig. 1, F).

Other rhodococci showed only weak radioactive spots at the Rf
values 0.10 or 0.95 or both (Fig. 1, E), or lacked spot.

In contrast, all test strains of nocardiae did
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Table 1. Strains Used in the Present Study

Species Strain ‘! Other designations
Mycobacterium nonchromogenicum 09003 ATCC 19530; NCTC 10424; type
09013 ATCC 19531
09033 ATCC 19533; NCTC 10479
09024
09025
Mycobacterium terrae 38013 ATCC 15755; type
38020 ATCC 25113
38021 ATCC 25146
38022 ATCC 25147
38023 ATCGC 25149
Mycotacterium triviale 37001 Alb 2386
37004 ATCC 19386; C5181
37013 ATCC 19387; T254-3
37014 T255-3
37015 T319-3
Rhodococcus bronchialis 50003 ATCC 25592; NCTC 10667; type
50006
50011
Rhodococcus rubropertinctus 60003 ATCC 25593; NCTC 10668
60004
60006
Rhodococcus terrae 70001
70006 ATCC 25594; NCTC 10669; type
70007
Rhodococcus ruber (lentifragmentus) 23002 M-1
23021 M-103
23024 M-192
Rhodococcus rhodochrous 40001 ATCC 13808; type
40016 ATCGC 4276
40017 ATCGC 4273
Rhodococcus aurantiacus (Gordona aurantiaca) 80001 ATCC 25938; NCTC 10741; type
80003
80004
Nocardia asteroides 23006 M-93
23007 M-94
23012 M-145
Nocardia farcinica 23013 M-146
23025 C-407
23036 M-81
23040 M-111
Nocardia brasiliensis 23083 M-199
Nocardia caviae 23005 M-73
23076 M-180
23111 R-416
23112 R-547

ATCC, American Type Culture Collection, Rockville, Maryland, U.S.A.; NCTC, National Collection of
Type Cultures, London; Strains with ‘M’ and ‘C’ were recived from Dr.I1.Uesaka, Kyoto University, Kyoto
(these strains belonged to the collection of Dr.N.M. McClung, University of South Florida, Tampa, Florida,
U.S.A.); - Strains with ‘R’ were received from Dr.R.E. Gordon, Rutgers State University, Newbrunswick
New Jersey, U.S.A.

0. 70~0. 80i= B /e ¥i— D radioactive spot 7R L7z (X 13, spot IXERB ey, B0 ThERY spot ¥
1, A, LT, M.terrae D5H B L O M. 7ouh, Ll range X OV slit &, XD sensitive 7ok

s

triviale @ 5 ¥klL, FTNTEBR spot BRI TR0, DEMZEZ D &, 53\ radioactive spot 2358 HID
el x, Hotc s LTL Rf{H 0.95 FHEDEB S X 3iz7co7z, Range 300cpm, slit 30x6 mm, time
spot 1= X0tz (K1, B), constant 30 seconds, 7o72 Ui biic spot DHATEE

IR DEERE LR TIX, M. terrae 35 X0 M. triviale X, TO%&MT 50cpm EEE I 7 2v o7 (IF ¢ M.non-



528 W OE SR F 125
0.74
- 1000
A B 300
200
4500
0.94 100
‘/l\“‘ 0 — 0
— —
010 -
o 300 b 1000
0.95
4200
4 500
0.49
100 0.00
1 1 0 \ 0
— — i
1300 +300
E F
4200 4200
0.95 0.11 4100 4100

—

Fig. 1. Radioactive spots of petroleum ether-soluble fraction of
mycobacteria, rhodococci, and nocardiae in thin-layer chromato-
graphy after incubation with 35S-methionine.
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